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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a laser beam 
machining method capable of efficiently cutting a work 
without producing a fusing and a cracking on the surface 
of the work. 

SOLUTION: A laser beam L as linearly polarized light is 
radiated on the predetermined cut line 5 on the surface 
of the work 1 under the conditions causing a multiple 
photon absorption and with a condensed point aligned to 
the inside of the work 1, and a modified area is formed 
inside the work 1 along the predetermined cut line 5, 
whereby the work 1 can be cut with a rather small force 
by cracking the work 1 along the predetermined cut line 
5 starting from the modified area and, because the pulse 
laser beam L radiated is not almost absorbed onto the 
surface 3 of the work 1, the surface 3 is not fused even 
if the modified area is formed. 
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SCttfTtS. £ ft- & £ J: ») % ^^Xl^-^ftOtSRfHft^S^ffiROSffl*:, iP X 3* 

^^©a®^^oft73i^^su*^o^w^s^^>t3^Mrs^[^fcMifsfao^a»f^^ 

^ 5 >f v » o ft & K 1B« * & * W J* "T 3 c i: # T? £ 3 0 

[ 0 0 3 0 ] 

*5EWfc«su-ifinx«Bf±» >u x 4i am /i st(Tt£-3TAoiii^%st§ 
>*;vxis-4ry£&iust + &is — yi/tm£s u ~ *r ytmfr z m m z n rc ^ x is - *r K cdw. 

B^(i^lBgi5¥Sfc«J;!3pgi5^nft^;l/XP-1f«0*^^Ot!-i}'/^7-SBa[*M x i 
0 8 (W/cm 2 ) H±(Cft5 i9K^;l/Xl/-if^^t^1-5*«¥at> iflft¥IStc 

<t D*ftsnft/<;i/^u — ^)t©jii^jS*4ox»ft«ioF«3aiJfc^to**¥iftfc» ^iiif ^ 

[ 0 0 3 1 ] 

* ie w k: m 5 u - -»f ip i g b t £ ft fc? x ±3B*fgwetssu-iffinx^rffii:raaoa}* 

<fc <3 . flDX#*1fc©affifc»ia^«W^^7^:yfr5flftfc^&gfcmft*3^;£#S 
l!:S<, U - if W »t iP X W t£ i: & S 0 S ft * *56Wfc«SU-1fftiX«BK«J:fttf, 
±E*«Wte«a - if in x # £ n«(c. 3fcHS«*$t&*«K:raiS-?f?,' 

[ f§ B£ © a % ] 

[ 0 0 3 2 ] 

* 9£ m ic & 3 U - If ip X 7? ?* R U - if ip X £> B tc «t ft «\ iPXWftWoSffifcJSlHi'^ 
^Br?S7'i'>'fre 1 *in/iSiJn^4i;5i:fc6<, hQJi-ttmVa&Wm-f&c ttfi-ts. 
<fc o T , iPXtt*^S:^^^&c££i:D{t§a£ft3«q a p (ffiljtff, ¥ iW <* v :/\ je« 

ft x *«wte«su-ifinx73ffiaa r u-if4px««K:«feft{f. aiwtaissi^is! 
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[ 0 0 3 3 ] 

icm u - if ye <d & * * # * ^ < L^^-^ic^^-r^ii^T^^o $-r, ^t^^^ir^ 

0 ^ t m m ic m. m -r % „ 

[0 0 3 4 ] 

£: & 3 <, J: o T , #8fcKiR*«4i:4*fftth v>E G LA l L, )tf WicliT 10 

> U — f)t©3$g^l^t*t<t5tn h v>E G O^ft (n = 2, 3, 4, • • • 

^©^JK«U-1f^«*%^©tf-^^<7 — SgJK ( W / c m 2 ) T* & 3: 9 > #J A (£ — ^ 
'W-IStfl x 1 0 8 ( W / c m 2 ) W±<D*#-e--^ft?M#XC3,, fc? - * A 7 - 
Mfi, (l*j§KfettSl/-f 1 A^xSfeOCx*;^-) -r ( P-t^^ l^- 
A X # h Kf ffi 31 x ^ X ) (ci»35Ri6e.n^o f: fc. « M & ii . U - -f ft O fi 
t±U--*f)tC0^^^iD«W^ja (W/cm 2 ) T & 3: 3 0 
[ 0 0 3 5 ] 

6^rfflt/^TSi0^-r?»o 0 1 liU-f i)0l4"?)JlPlJtt!a 1 ©¥Mit'S*3, 0 2 l± 0 1 K 20 

.^•r-ira-3-»*«a i to 1 1 — usiKie^ ^w-BH-T-fe-t) , m 3 a u-+rjjpxtt <Dim--T.mmm 1 

« s PS0X-&t>, i 4 a i 3 tc ^ t iin I'M ^ ft i © I V— I VSSMc ?ft o Kfr iB 0 t? 25 t) , 0 5 
(ii3 tstinijt^i 1 © v- vm fc » o »f ® 0 -e $> 9 , 06tt^»i?nr;toiMfi 

1 ©TIlT'feSo 
[ 0 0 3 6 ] 

^ £ ^ ^ > 5 it m m. fc m t>* fc m a m v $> % „ * n ss ^ is ic % % u - +f tn x it , ^ ft ? ® 

HX £ D 3 ft T* }JP X *f ii $&l 1 (D ft ffl & P % ^ ■£ T Is - if K L * m JiM $1®) 1 

B^fttLT^K®i|?7^mfiSt-r^ 0 £l ft h « - if ft L # » ft L fc ffi m © C i: T & 

5. 30 
[ 0 0 3 7 ] 

~B5l£StJ:5tamg«7i!(««if £7'T>'5K}&oTlnl»ftft 1 © F«i « © # »B 
fig £ *l 3 „ *Hlfi|^(cS5l/- ifiPX73}£{±. iPl^tft 1 A^U- Jt fytL*®.iu-?z>c 
h\z & K> tiaT.ftgt<to 1 ^%^?-BrT3jM^«E7 if 50T'(iil\ ImJLftMiVsilzU 
-■^•^L^Sii^-lirSpXMfe^ 1 ©rtgMc^ft^e&MfgX£#Ti&MfI^7;&^fiJcLT 
^ S „ <fc o T\ inX»*ftloaffi3Tft4U-1f3tLAM2i:A,ifKiRSna^©T, *P X 

ft MWs i ©Il3A'Silt5J: t « & v> 0 

[ 0 0 3 8 ] 40 

ftp x *f «i t£i l O^IRtfe^T> «IWr^{Sm{ce^*^5i:ApXM*ti l « ^ © ig j£ 
e> »J ft 3 © t 5 , 0 6 fc ^ <fc 5 K £t & W £ £ 73 T ftp X # ii 433 l S C t A<T* t 3 

o ioT, imiitftft i oss3 t^i&gftijtisss i: < mis** i o« 
\&i m n * z <, 

[ 0 0 3 9 ] 

f»A^t^«^0«l7S5 t A&W*;&jb<BliraSftSfc»±, 0« A «\ ftp X *t «i #j <Q ^ 
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C £IZ £ 9 m fotl & fc ? 2> £ £T*2b 2> 0 % ff ffi $r }g 

fiEt^C ht<fc 0, *lS«*e,^i:LTtaI«f ftfDilS^ ( JP £ 7] Ir] ) fc fa o T 

s m *ij ti . *§ jh m te in i m. m & w m s n a « -v & 5 o cna, #j * ftp x *f m © 

<tSCitf1?*8. S/'J=i>">x/N4eoi|i»(*'>i-»NO»*t4W<3S:S«lRlfca& 

[ 0 0 4 0 ] 10 

( 3 ) # £ & o 
[ 0 0 4 1 ] 

( l ) — ox «ffiS©*^y 

^--f^^riPX^tfe^ (tftj* # v X ^ L i Ta0 3 © 1*3 » tc ill ft 

jS * ^ t> -ft T , jfl ft ;5 U: 43 & It W 8i # 1 x l 0 8 ( W / c m 2 ) U ± T* O )V X 4§ 
AM /i s WTO^ttt'ilttS. d © ;l/ X id © £ £ fct , & ?t T W. $L * £ K Z ^> -o tin 
XJif^sHaffitC^ft^^^-^^-^^-rtC, inX#ft1tJ©rtg|$fc:©**-7v*flS«J&JBjS 
"P#S*#T&3„ c n fc «t ») x *PXttS^©ft^ctt^ft^M£,fcaft^WS{Ii:^ 
5 iM.m Z> . c C^^Wiit J: 0 iPX»«» © K J»o- f # S tu 20 

±0 ip x m m © sis \z >? -=> v >? ffimtf&f&z n -a ■.- a #»-fi<o±fflii tit t± < - - 

fcf 1 x 1 0 1 2 ( W / c m 2 ) T 2& S „ /< ;l/ X ifi lit M X. l£ 1 n s "~ 2 0 0 n s & » g 
fmX* (1 9 9 8 . 1 2 E ) © 2 3 K ~ fg 2 81© f 1® \s - *f — -famfalC £ 2> U ? 
[ 0 0 4 2 ] 

*5ZWmi&. Mff-tem. £ tr 5 v 2 ©:*:# £ £ © H & & H & t-c «t *) j£ *6 fc „ HI&fcfH±# 
tf <£>S t> T? £ 5 o 
[ 0 0 4 3 ] 

(A) iOlSftl : ( 3 & ffi 8 ) 3 X ( JP £ 7 0 0 /i m ) 30 

( B ) U-*f 

ytm : ¥m&i'-4?W}&N d ■. YAGi/-f 

i&S. ■ 1 0 6 4 n m 

U — 1fftX#-yM&TDBi»:3. 1 4 x 1 0 ~ 8 c m 2 

■■ QX-Y-y^^;bX 
liDiMLjai^iSr: 100kHz 
^;l/Xi :30ns 
(HA : l mj 

U - If ft ffi H : T E M o o 

fllftftftt : Si^fiSft 40 
( C ) DtfflUyX 

(D) 4qX3*jfe«|^tt«?tl*tt«^0»»aa[: 1 0 0 m m / f3> 
[ 0 0 4 4 ] 

[ 0 0 4 5 ] 

# ;i/ x u — if ft * © T' « n 3fi a t± t? - * ^ ^ — se j* t* a s n a „ ^ ia it 1 /wi/ x © u — 
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i L t ^ 5 0 t 5 v Z X # v h *) 5 ? v Z m& £ %: %> o ?77n#7FO^tJ 

It, hOl«0 3^I^OS^i&5a^©^#Jf$5. ^" ^ !7 © H 

^iT^-r^-^a*^fflu>x (c) © * *m o o <g , mum ( n a ) # o . so«« 
^tis. — -fi . 9 =7 -7 4> © a^LT-^-r 7 s — £ teiiftffi u- > x (o © fis * a< 5 o « , m 

PS (NA) tfO. 5 50i^t'$5 0 ff-^^y-ifitf 1 O 1 1 ( W / c m 2 ) g 

^ * =y -y 9 x si? -v 
[ 0 0 4 6 ] 

^ t , *H«SJBIfifc«SU--»f4pXk:feV'»T, * =? -y 9 mi£B fig fc: i -5 in X *f ft ft © 
BrO^*-XAto^T08 ~0 1 1 £ ffl T TO "T 5 „ 0 8 tc^t (c, ^ft^B&iR 
X D &&f*T-;f/PX*fftft 1 ©F*8«fc*ft£ P Sr-g-frtfT l^--9*7t L *ftH»*'*l 1 teJSB 

=y y >? # 2 €> fc: fig ft L , 0 1 oeiti^Ci'?^ i'i'lniSllft l ©ai3i:IS2 1 
£ <, iPX»ft«j<0^1Bi:*iBteiiJa-rSi'7yd't4gi!SfcjS«-rs«-&fe*5b» An X *f 
[ 0 0 4 7 ] 

(2) 3rMSRiS^?§ii!5aa«sisE©«^ 
x. m-ytjsizisitzmn&m&i x 1 o 8 cw/e m 2 ) w±t**^ i (i s «- 

To^ftTilftic cnt i <o *o x J* ft ft o rt'SS tt ^ )t ? » iK «t o T Jii m W fc: ira JS S 
n^o c©tois»fcit)taxWftft©rtaste»iBJaaiiB«*^fiS**iao &iH42i9ffii*£i;£ 

^ '> a < 1 *> ^ n - o % it b* -r s o n aa ii « « a m m. ft l it m m * is n «i is ft 

#§ & 1> X , fc5»£*«BiJ©«£KgffcLfciS«l:^-5Ci:t>-e#So o £ t) . « * tf 

*r ft ft # u n > # «g n « m © m & „ mmmmmmit m *. is n si u ^ > mmx & z „ 

a 33 , «#l3$£©±IEfil£LTH:» MAtflxi 0 1 2 ( W / c m 2 ) 35 3 „ 
fcfc 0>J It 1 n s ~ 2 0 0 n s $ L „ 

[ 0 0 4 8 ] 

[ 0 0 4 9 ] 

(A) SPX^ftft : >"J^>^x/n (f? 3 5 0 ^m, ^14-0^) 
( B ) Ix-Hf 

« « : ¥f«=b-flEN d : Y A G U - If 

iSfi : 1 0 6 4 n m 

U-f )tX-f7 hKffii : 3. 1 4X 1 o ~ 8 cm 2 

IH t) jg L Jl g[ : 100kHz 

: 3 0 n s 
ffi73: 2 0/iJ//^l/X 
U - -9 s « p°p K : T E M o 0 
fiSTt^'tt : K^<l7t 

( c ) mxmu^x 

: 5 0O 
N A : 0 . 5 5 
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u — *fytf&&ictt?&mmm 6 o — -tr > h 

(D) iraljtf*to#tt«£n3tt«fc©£»3Sfi: 10 0mm/© 
[ 0 0 5 0 ] 

0 l 2 (i ± 12 & ft T- © u — if in X fc J: *) ® m % ti It is V nvi7i«o-»lc*tf «iffi 

So ft & > ±m0kftic & b&&znrcmmmmm®'Dm-£j;fa(DX : 2-£te i o o iimnm 

[ 0 0 5 1 ] 

?sia«ia««i3*^jt ; ?!RiRteJ:»jjgj**nfcci:*8iwrao gnu. u — if ft 

3>ai£©)S2*t2)' i 5 0/im. 1 0 0 |im, 200/xm. 5 0 0 (im, 1 0 0 0 y. m © & 
* lc O V- T ± IE M « £ * b ft o 
[ 0 0 5 2 ] 

$1 &\ N d : Y A G U — f Ollf J5« 1 0 6 4 n mlCfe^T, J/'J 
*' 5 0 0 (im£(T'0l^> ->"J 3>lfiOrt^TttU- +f ft 8 0 %K±Ilt5 C ttf 
^^5. 01 2lciti/'j3y)iAl lOiJttSSOfimT^SCt, £ ft ? 85 1& fc: 
i«8iftII«S'>U3>l>'iAOil5i#jfi, o i: 0 a IS £> 1 7 5fim©gB#K:jgfig 
£tl3o d©*§^©jSiI4U±, I? 2 0 0 (im«i/'J nV'JiA^t^CtS t, 9 0% 
J^±ft©T-, l/-f^i) l '>'j3>')iAi l © rtgPT-BSiK S n § © tiffin T? & t> , litA/ 20 

HtfS-ItS. C a 2/£-xv\ i l ©rtg|3T* U— if ft-Jb<-5R-iK2 *VT . » IH £L 

Ili^j/'jn^^iAi l © rt » fiK (oJ!) L/-f )ttcJ;§IS©ioiT')gaj51i 

sttfc «:«:<, »»ftia««*^ft : ?iaiR{c«j:*>*fi8sn/£cfc*ift 
»T5. ^ft?iaiRfc<fc s}siB«i3ifla«©jBj«tt, w^.fcf, & 3* £ ^ a * £ wt ssti g m 

6 6* ( 2 0 0 0 ¥ 4 £) ©gl7 2H~pi?7 3H© r t 3 l/-+f t i 5 -> 'J n y 

[ 0 0 5 3 ] 

-£ . © fj ft U n > ^ x /\ © a ffi £ M W lc PJ it "T 5 c i: JcJ: *) „ SSSWfc^i^ns 

0 >"jn>">x^©sffii:*®tiij^-ri»ii©fijni±iM^sgs-rs*^tssb. *ra x 30 

J*f*ttfc*^RliP*n«c4:tcJ:»>J5£Sf**i^t>feSo ft , » M «l 3 « « 5 S"J ri 

v •> x ^ © a a t a ® ic m n # g m ic eg a -r s © a , - a r§ n % s s ft u ft # m t ft o ft 
^-rs«s©st«c^5»f'jn^figs-rs«^-©3*.'>ft< itt^fh^-o?*?, ^fn 

gfttijfttf£bfc:< i/ -1 © T > #JW#JW*<SSi:ftSo 
[ 0 0 5 4 ] 

(3) &nffit&tf mm &mitffi}& nm-Br 

u-ifft*inx*r»tt ci^tf **7X) © rt gp ic * ft & z & t> & x » «ftjSte43tts« 40 

S 3S a *M x l o 8 ( W / c m 2 ) Klt'^o/^l/Xli 1 1 n s til T © * ft T M tf t 3 . 
/<;l/Xi*aai)T)S< IT, ^ft^«RiR«iPX»«W©rtaJk:jec«Hi-5i:» ^ ft ? M 

t «t & x * ;i/ 4 s — r» ^ * )i ¥ — ic n f t * -r t , *p x * m © ft t it << * > <b m. s <t » 

W 3S S © ± Pfi ffi f: b T « , H*tf 1 x 1 0 1 2 ( W / c m 2 ) /^Xfittiiltf 

1 n s«Ttf»iL<, 1 p sttTS'SStUH^. ^ft^KiRKASfflJffspafbMW 
©fl^figfi:. »Jxlf, 2@l/-1filiDIif^$fSil (1 9 9 7^. 1 1^) ©Si 0 
51-11 i 1 H © r7xAh#U--9 1 '-MWtc < t:^^r^xrtgp-\©ftK^2^^^EStJ 

[ 0 0 5 5 ] 50 
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&L±(D «fc o Ic&mffiBmic <fc ft fc? Hfc H ffi *H< £• £ ft ? 95 HX fc: <fc "3 &f$.L? ^ 2> o f LT> 

» ? J: 5 fe: LT, ftH»ft»tc U--»f 3t*!Hl5f-r S c i: fc«t 5 , ftlX »c 3ScH«« 

*«)SLT^5. Ltiiat), l/-f)Etf^il/XI/-fSO|^, l/WI/X<D->3'^ ( 
O $ »3 1 ^ ;!/ X CD L/ — -if M St ) T'fSlc?tlfeSax^'y Kcjo^T. Wt ^ S v -if > fc j£ 
o 7£73lRl©-rJ-i£*ffl*tWfc::*:tr < t« C T* f? S . Cin^*^|HJ#t±ll^fcj; 

[ 0 0 5 6 ] 

(A) iPlSti : /WU-y ?X ( S fiJ iS H ) # 9 X * i /\ ( JP £ 7 0 0 /x m , fl. g 
4 -Y 10 
( B ) l/-+f 

*8 : **#l/-1faeNd : YAGU-lf 



}&fi : 1 0 6 4 n m 

U - If ft X # -y h B-It ffi : 3. 1 4X l 0~ 8 c 



m 



2 



20 



tt^iStflKft : 1 0 0 kH z 
^^Xtl :30ns 
HlA:tfi^<lmJ/;WM 

u - ye a H : t em 0 0 
<ift#tt : mmmft 

C C ) *-ftffl U>X - 

fg^ : 5 0 {B 
N A : 0 . 5 5 

(D) ftlX3*«lfSlW«asnsaH^O»i(liaac: 10 0mm/© 
[ 0 0 5 7 ] 

bUXttgtWaT*&?>*)-l/7)l' 1 , 2 CD & ^ :}S ^ T . inl*fai1»©l*3«fc:*ftj£i*-&t>-& 

« « * fig L „ tf>:/;l/ifc:iti§!(I#©/<7UXU--»fft*H88*l,, -9" > 7° ;U 2 tc P3 fil ft 
©/^1/X U-lf ftfci?*f Lfco 30 
[ 0 0 5 8 ] 

Ell 4te+fv:/;l/l©¥ffi©^K3:»L.fc0-c?&»9, 0 1 5{ify^;l'2 0f 
?aL/ciT*55 0 cn^O^Itt/^l/Xl/- f^OA»!2 O f E ^ L P « H 
8fi)!6*iaWtSLTS»)x Ef CPttni«4ia«5(<:iLn^. ? Lt v 016 
ttgl 4 ^"T "9" V 7 )V 1 <D XV I - XVII^fC & o il^Sa W S L fc 0 T- & 3 „ 0 1 7 

itm i 5 {c ^ -r -9- > :/ ;b 2 © xvi i - xv 1 1 m ic -3 fc w ® m w a l tn m t & s 0 in x 

[ 0 0 5 9 ] 

0 1 6 Ic ^ "T «fc 5 K: ^ ;b X V — if ft # m IS <H ft CD m & , l ^ ^ X CD ~> 3 «y h T* fig £ ft 
5 * 5 y 9 X # -y h 9 0 CD yf j£ ti jE |g d ft CD ft % K. » o It 7a (rJ (C 43 ^ T ffl ft ft IC f? < 4 40 
o T V S . C ft , *5-y h9 OO^sStf CO^|RilclEIfhT^4CJ:%^L 

Tl^„ — 73 , 0 1 7 (C tJ; f <fc 5 fC /< 71/ X U — +f ft # P3 fl ft CD *§ , 1 /\ ;l/ X <D */ 3 >y h 
Tf6lJtl5^77n*7 h 9 0cD\t-?i(i#^cD73(Rl^^:#<4e,4VN o 
4*^lfll0^7*y^X#-y h 9 OcD^t?i«, > 7 )\, l cd^A^+J->7 p ;1/2J: *3^;#<4o 

[ 0 0 6 0 ] 

fz i> ^ -y 2 ffiig.<D s ?-ffimT* & %> 0 1 ;l/ X CD 3 y H'lfiEftlS ^7 7 h 9 0 

^ Bf ^ S 9 >f > 5 IC & o T ^Sl m m. ? % Z. £ K «t K> , »BifS7l'>Stiftoft*7'y 50 
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3 „ h 9 OB, J > 5 (DftfalCfe ^ T <DBf£tf1&m-$ tlZ £ £ 

C©^|Ri©^a^tfclSEW^#<a:oT^ao <£oT, '> ^ V^> 3 y h§ce^I»ff 
S^i'>'5fc»-3fc^7»y^ffiia9*JBJsE-rs«li:^T*So — ~H . 0 1 9 « , 

Jftft?77f«l(!9SSLT^5, * ^ y * X # y h 9 OO^if^^^-r^S^^lPl© 

}£ »± it k w 'h * ^ o ? , * 5 -v * m m 9 * $ -r § © £ 0 1 8 © « fc J± < T i/ a y h 

[ 0 0 6 1 ] 

£ „ i l 9 tSt^iifi, ;!/ x U — •*f«©S«IH3feo^iRi* t ^I»f : f^7>f>5i:iI 
32 2 T ;!/ 7. U - +f ft # j$ S* S n T l> & <D T* , ~> a y h- B$ fc J£ j£ * ft £ * 5 y * X # y 
1-9 01^ ^]»T J P^^-l'>5cDilil73lR)fc*3V^T^fig* ,i ffiji^nTV^o <t o T , 9 7 y 9 
X # y h 9 0©^K?^v^>5tD*l73fRj^©5it>*^7^?<^t)-rr?)i:, id X » * 1* * 
«lTf S7^y 5tfi,oTif (C«lt1-5c t^Tt^M. C ft fc: *t L T , 11 8tit 
*H«Sje»K«a^rffiKH3^Ts fa 7 K^t«S?fl5i'7-^X#7 h 9 0(1, W 

»r Rl #6 i: £ 5 . 

[ 0 0 6 2 ] 20 

&nmno ^m<r> a -^f w ^ a# i jjw k ^ t < t -s-l- mc o ^ t , hii? •• 
m ft © * T- m m l fc a* , wraiijt-ptrauctft^ifSo t4b^,B2 ot'^ti^ 
ie , U'-tf^cffipafi^E p^ttiinosnb^fiitf 7«y h 9 o <o j« a* 

i?n> co^ifiitci{jofttffitfiww^^^^i'77i'x#y h 9 o^iittSo «t 

totowm^m? * > t® $ & $ t ? v & m$%mft <d m &£ mm 

R*tf'hS<4SHiI 1 * "7 y * X # y ^9 0tt5ttb^lRlt^ofc^jS3b^t<S:So 

a *s fi ft « nr r * a* * © tf P3 m ft v $> £ c tt P3 * & i t a: pa m ft t & t) % ? 7 y tm&tD 

ffim?5fa(D^m%:iSttff3lCjzZ<T' 1 Zrj;^ 0 J: o T , # Ife Mffc T « ft P3 * 1 © i§ 30 
[ 0 0 6 3 ] 

SOS^TRBLft*', JSMflfiSratt^JBST *S£fk<g«-Z? fe |S]«© c a^H*. 3 „ £fc, 
[ 0 0 6 4 ] 

[ 0 0 6 5 ] 

[S3 1 0J] 

1 U-ifiBlSBfCO^TlttWtao 0 2 1 fi C © U — +f 1m X 40 

2 0 0 <DMR§#tj£0T-£3 o P-f tPlgt 2 0 0 ti, )t L ^iif 5 U-f 

ft w i o i t % u — ifftL©m*^/<;i/x«^%iitf?-s;teii>fc:L' — ifftsi o 1 £ #j » 
rsu — -»f)t»»jwa5i o 2 u — -9* ye ap 1 0 1 ^5.tBitJtifci/-f^LC!)<i) i e£Dfi 

P3*?rligi5-r^fflFg^|)|Ii5gl52 0 1 2: , ffiP3¥PI(5gP2 0 1 a^£ t±J £ ft fc U - -»f ft L © 
S)t?:ll9 0° /ft^glftl) 9 0 " HI IE M 0 ffi 2 0 3 £ , £ tf! x. & „ 
[ 0 0 6 6 ] 

U — If ft Jg 1 0 1 Hi^^XU-lfJlCSSttSNd : YAGU-f?6«. b — If ft 
1 0 1 ICffll/^C^tfTf tLT> <!©{&, Nd : Y V O 4 U — If ^ N d : YL 

. Nd : Y AGU-f, Nd : YV0 4 U — "9\ Nd : YLFU — 1f%JE^S©a*$?j&-Z? 50 
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o 

[ 0 0 6 7 ] 

*tP3^51Bg!5gP2 0 1 022K^TJ;^5:l/4SSl2O7^ttf [ , 1 / 4 5 >R 

2 o 7 ays an e s c £ £ «t t>«P3{ift©*fP3$£tissiST*# s . -r * t> ^ » 1 / 4 

fi « 2 0 7KM*tfIifi)eL P©AtJft#A#t-T5i:, afflftttBr^fiDfllFqspoWR 

as ft e p ^ & 3 0 ^fflfttaffiraosttfcxttfcoar-rftTfass,, ±aLfc«t9K:*^a 

Iffii^^T, «P3*«lJM^©«[^*<iafflSnSo flm*WfflSSB2 0 1fc<J:!>t'--trft 

*LT«P3*t±88fl|SSnSo 10 
[ 0 0 6 8 ] 

ftp x *f ii ft 1 it ttis 3t l POU-f )tL^l«t5«^, u - <f ft ?g 1 0 1 frzmtt 

z nz u-*?ytL itmrnmytL psot-, u--»fftL#H3gniftL pcsjt- 1 / 4fii 
«*iia-rs«t3fcx tspi^pgi3ei3 2 0 1 » 1 / 4SgS2 0 7 o^fift e * ra as -r s «> 

3: ft, U-f *S 1 0 1 *^tiIifi)t«U-f *Ltftil»?tl5(DT\ iPXftftft 1 © 

i' - m <i ft l p © i^ - ^ ft # ^ * y m t s *§ 1^. «P3^Hii5gi5 2o ni^ii 

& 3 „ 
[ 0 0 6 9 ] 

90°(HieiiIf5gl3203 {±, 0 2 3 t^t i 9 S 1 / 2 Slfi 2 0 5 4 ttf. 1 / 2 

a«2 0 5 itmmmftcDXMftfciri L-zmii-? ziMftz-D < z & a is t* & 5 . -r & t> *> , 20 

1--/ -2 jfc fi «-2 0 09 x. fift I 5 •- © it MKI4I6-L" P , ©AUfttf ^i t 5 .--xf - 

3i£aAW3tL'P, t^LT9 0 1 7£ [site L fi «g fl ft L P z & 5 . 9 0° g] IE MB SB 

2 0 3 ti, *SR^PIi5ai52 0 1fr£ffi|}£nfcU'-1fftL©{Ift;&9 0 o J£ »* El |£ 2 -fr 5 
m-Bt. l/2«g«2 0 5*U — IfftLOftl^fcEBS-eSftfE**-*,, $ Tc, 9 0° 

in $ s n © gp 2 o 3 u , ffl pa * m gfj 2 o i^e>ttij»snfci^-if^L©{i^^iii$5?-a-* 

1fi2 0 5*iIjfiLfcV»iSBT) tfilS * t S. 

[ 0 0 7 0 ] 

i/-f toigH2 o oassc, 90° m ii m as ai 2 0 3 tmi ft 9 0 0 rufmmmm 

EISnftjf^>D-f7j'S7-1031: ) 2*-Y*n^>y*5^-l 03T?g»itlftU 

-f^L^iittsiftffluyXi 0 5 i^ffluyxi 0 5t*»^ftif;b-f *l 

^Bg»StlSinX*f*«|lA<«lH?nS*H^l 0 7i, ft @ ^ 1 0 7*Xtt#|«afc:gHfr 
?^«ftfe©Xtt7r-->*l 0 9 £ . #? B # 1 0 7?:XW73[plfcig3S-r^Yffl^-|^{c^i!j 
S^iftftOYiXf-yi 1 1 «S^10 7^rXMS:l>*Yi47?(pIfcil3£-r?,Zfft77 
fpJtC^ib^-arSfcfetOZffiX-x — SM 1 3 , Mt®i§J10 7©X-Y¥B$:;!]PX*fSiftl 
©/P^*(R)^ri4i:LTlHlfE?^^fc46©0f[|XT--^2 1 3 cn5HOOXf-v' 1 
09. ill, 113. 2 i3©#ft*»J»*-*X7 l -s'IM»aBii5i:, 
[ 0 0 7 1 ] 

ztii35iqU4inxw*iiiio^ffi3fcE3Ss-rs^iRift©-p, ioisii 1 cxittsi'- 40 
Hci^ irax»iiftiortajfcU-if)tL<ojfc%jiiiP*^t3H*-scfc*«-pf?ao S , 

C © jfi ft P © X (Y) « # IrJ <Z> # » f± > iDlW^tl (Y) IXf-^'l 0 9 (1 

l 1) ic «fc t) x (Y) $4;£ftfc^ft2^£Ci:l;:J;*)fT5o X (Y) |Xt-V! 09 ( 
1 1 1) «t»i?ao-«i:48, 
[ 0 0 7 2 ] 

31 1 9J T? »4 IIP X ft ft ft 1 OtaIfi:/<;l/XU-f)t$ffl^T^5<i«, ^ ft ? PR 1R * £ C * 
i*SCfc#T?t?S:Q:5jg*l&U--»rftTt>J:^. l^ffil/VXl 0 5 & SI ft S © - fl*J T? 

T*££o *3tffll/>Xi 0 S^-ZWTalRjfc^Sj^^rSilii^JcoTt., U — V ft © * ft £ 50 
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[ 0 0 7 3 ] 

U-lfiniSell 2 0 oa?5£, ii^ 1 0 7 fcH£B£ ftfchUXM^^} 1 *pnfi3t«»c 

3Stf«*ii/yxi 0 5 t m c ftm ± k %im 2 ft re*] myt m <d \z - 1± 7. 7 v v z 1 1 9 

k , ^Ix5 0 If - A X X U -y £ 1 19tI)tffiL'>Xl05i:OP^C?'f , ^D'i'7^ 
7-1 OStfSfJnt^S, ti-AX^'J-y^l 1 9 It , BIS)tiOD$!l*^^g|fbS 
•3©*»*aiHf*««**L36fOBrffi«»©««lO[Rj#*9 0° £*SJ:3fc:Ell3n 
n*5 0 ffi $ J8 % St 1 1 7 £ f§ £ L ft ^ ^ ft ii® « £ - A X X 'J -y £ 1 1 9T'S*»tfg 

»?n, cogsstiftRiiJtitfif'Cf D^y*;7 - 1 o 3Stf«ftffli/>x.i o 5 10 

[ 0 0 7 4 ] 

U-fi0lgS2 0 OttJP.£, e-iX7"Uy?l 19, ^"-r^a-r-y ^ 7 -l 0 

3stfiftffli/>xi o 5 tmvytw±KWiw-$ tifrmmm? i 2 1 Rtf*g«u>x 1 2 

3 fig 3. & <, JgfftSR^ 1 2 1 t LTttixtf C C D (charge-coupled device) tl * =7 # 
05, X-<^n^-y^ = ^-i 03, (f-AX^'Jy^ 1 1 9 £ jg 31 L , IS {#! U > X 1 2 

3f-sg®?nTffi#«?i 2 i T?s««n, Sfft^-^k&So 

[ 0 0 7 5 ] 

u-fiaiii2 o oi±?f>t, mmm? 1 2 1 A^fflAjnfeiif-i'tfA^jn 20 

- - •* HH»-r - *-«L SloP 1 2 5 -k b —If: in 1 11 2 0 0 £ ft £ »J9t ft-M fl» gp 12-7 k • 

ft s 1 i 7T5g*Lrcw?i^©^,^^a®3±t^^^^fc*o^£,7 :? -^%iSBc-ri.o 

E © ,6 x — «ltLTXf - ->* $IJ ffl) gp 1 1 StfZlXf-^'l 1 3 *&mM'$}-? 2> £ 

tt«to, ^ « ft © «i # at s 3 ^ ? ± ? -r s <> <t -=> t , a « 7* - £ n m 1 2 5 a 

*^afcLT«7jS3©&7viIHft«©iIi{j*7 :: ' — ^?Sft5„ E © - * {£ :£ -(* frj ® gB 

i 2 7 ic as 5 n , ± ft m ffl m t* & a a # & 2 n , ^ ^ 2 1 2 9 t ^ n i. 0 cntio 

, t ^ * 1 2 9»Ll*i®f)!)^S?n5o 
[ 0 0 7 6 ] 30 
ft fW gp 1 2 7 lc it , X -r- — *J ill ffll gP 1 1 5 £ © 7^ — # , a <ft x — ^ 5a II gP 1 2 5 
5 <0 iB « -r — ^S^AAL, E n £ © x — ^tSfcLTU — -if3tJBSJfl|iapi0 2s £8 
ffl ft l l 7 R t>" x ^ - ->* f&J fflJ gp l 1 SSrftiJSp-rSEkKJ;'?, l/-f UI8I 2 0 0 i 
ft $|J fif "T £ » ioT, ^*$jaSl 2 7(inyea-^a^7 htLTiffifSo 
[ 0 0 7 7 ] 

So M2 4 it. £ © U - tf in X7d j* * Mm t & It 46 © 7 u — =f- \ — Y T* $ £ . iP X *t * $&l 

1 -> IJ 3>^IAT'$§ 0 

[ 0 0 7 8 ] 

s-r, toxw^^i©7 , 6®iix#tt^0^L^i/^7fe7 l ejai+^(c £ fcDSijs-r?»o 40 
« *t -r s u - -if 3t ig 1 0 lii^ts cs 1 0 1) o & ic , ipx>itft!feii©p^*s'j«-r 

ff£©«JSttSRtfitaXjttfc1*l©jajff4s*»fcL-C\ hQXttMiVll 1 © Z Id) 7j Ir] © & 

fti^ftst^ (s 10 3)0 e n ti , u--yjteL©*ftj£p*«anxttfti*i©rta5f«:{ii 

S 2 ■& a a6 &e , ip x *f ii 4% 1 tfil-TSb-f ^L©I^.^^1¥J: L ip X 

1 ©zttsifi)ff)^aiT$^„ £ cr>®mmit±Vf.mmm. \ 27txA?n5. 

[ 0 0 7 9 ] 

taiwt ft 1 ^u-firai8i2 0 octfis 1 0 7tiits„ l t , mm m ytm 
1 1 7 & &TbQ Jin giva 1 * mm r z> (s 1 05) . mm^ftfewm^ 

^.^ > 5 ^^tshannrnm 1 oia3^iiii?i 2 1 tj; oasts, c <o a « - 50 
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2 5aS»ffl«»l l 7©^^ft©^j&#S®3fc&gi-5J:3£^j£7*-££^»-r£ 
( S 1 0 7 ) „ 
[ 0 0 8 0 ] 

CO^^-t 1 — 2 « X x - ?M ffll SB 1 1 5K2S5n5. X -r — 5? SO W BP 1 1 5 tt , CO*, 
,Sf-^lfcLTZlXT-->"l 1 3^rZ$ft7j[o]©^itl^-a-2. (S 1 0 9) „ C tl IC «t 

t>, ssifflttsi i 7 ©^fflft©j£jsa*M 3 KffiH-r So »«f*-*«uiaiJ 1 2 

SiiSif-ni^^T, $7 K ^ 5£ 7 Y > 5 Sr^triraxftftft 1 ogl30JS*i«f 
-J4S!lf5. c©i£*:ii«-r-*tt£{*SJ»»l 2 75MTt^^ 1 2 9 tc & £ ft 

[ 0 0 8 1 ] 

±WUMU \ 2 7 ic !if i6 X x >y 7 S 1 0 3 7ft£«ftft8liif-i'« t AA?nTfe 

Ox c o^air-^ A«7f-'>*M»a5 1 i 5 ti^ns. x -f — s> $y an 1 1 5 « c © 
&mm?- £ t as t . u — if^L©jfe3tjiSP**iipx3*ftttiortaBi:ftafflaifc % z 

iXf-->*l 1 3te«tt)iPX»*1*l*Z«l^|RlK^»SH*S (S 1 1 1) „ 
[ 0 0 8 2 ] 

# £ , iR$nii!i!2 o i tit), u-yytm i o i a* % mms nzmmmyti p ou 

— -lf3tL©fl!P3**SIfl!S-rS (S 1 1 3) „ ffiP3*ISfif5g|320 ltCftVTl/^fflEgfi© 
»fflftfl*8*SCt(Lj;0, mH©*SP3^<DfifP3ffi§7'£E P^WTSb-+f^L^tfSil 

[O 0 8 3 ] - - ■ 

# t\ to x a » % i £ y ia ^ rpj ic so o t to i -r s © t . u - *r ft l © w pa «§ ft e p^i 
•r+iRoMfitfipxwft^ i ©Ytt#ifiafc:jtttffctt»f : pj£7-i'>5©#isifc— a-rs^s 
{cii@5-r§ (s i i 5) o c ft « * ei4 7.f-->*2 1 s^igs^siititJiisn^ 
„ «toT, e $4x^-^2 i 3 itmmmm^m^mmmftmm^mt Lxmrn-t ^> 0 

[ 0 0 8 4 ] 

Y«l^|Rlte»oTftmtftWl*Sl]X-r*©T», 9 0"lHHEaSfflSffl2 0 3H:, U — If ft 
L©ffift«r[I|*E.*-ti:ftl^J;3fcSlfi|5*-rs (S 1 1 7) „ o $ 9 > l/2|fiS«*U — If 
ftLCftSg^KBafiS-ttSgfrM-rSo 
[ 0 0 8 5 ] 

U — If ft S 1 0 lfr5U-tfJtL*»4?*T, U-f^L^iPltfftft 1 ©IS3© 
YM7?(nIt3ad : fc^]»f J f-S^l'>'5fcMi>ffSo 02 5 BiDlWt^ 1 OfffiHTfeS, 

is - *r yt l co m pum ft e p©flSFg*a-rsw**4px»*«i 1 © — strosjw^je^-rvs 

K « -5 <fc 5 L T . IlIIlMf » 1 tcl^-f^L^f»Jtv5„ Is - *f ft L (D gkft & P It bQ 

x *f ft ft i ortsctif lt,^(dt\ mmmmmmni}UT.nmm 1 

nSo Kf ^ ^ ^ > 5 1 ?ft 3 «t -5 t y tft x 5" — i i i 4^ic? tt, & n & 9 & & 

[ 0 0 8 6 ] 

? It, X«Xf-i^ 1 0 9*^»S-H:TU — 1f)lCL*BPO«»f ; PS-7'f>5tefia»L 
SJtfStS. Cft^lOStCilci!), *TA^e>«afc#^»T J P^7-l'>'5tcJ»oTftPX 

*r*«ii©rtSPte}§ia«iaffi«*jgj«-rs (s 1 1 9) „ & :& , E*j?{iftLP©u--»fft 

L *iPl»ttl 1 t ( iKt§f i2 6Kgti?ES5„ "f & fc> , U — If ft L © 

i£ ttffi ft L P©^if tfioiWIsft 1 offlif £5'( , y5ic}S^ — If ft L jb* ftp X 

n ft ft 1 tiif?nsc 

[ 0 0 8 7 ] 

# t . 90° lei f e ETf 2 0 3 1^!), 1/2$I| 2 0 5 (023) ^ U — If ft L © 

y£ift±K:e«i3r-e*»fts*T3o uiao, «R*WHsa52oia>&m*t;£ft;fcu — 

ftL©fiift;&9 0° fftfOfs^i+SHgii^-rs (S 1 2 1) . 
[ 0 0 8 8 ] 
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m 3 ©XWlTJlRjfcffitffcS]*?^^ -f > 5 tlif 5 o H 2 7 iP X W ^ ^ 1 

* o ^-+fttL<DffiP3fif7teE P*aT»ra©fiU©3?lft««ilPX3*«« 1 ©-STOXtt 
77ft»£&tiMW^£^Y>5f£?95<fc'?fc:LT. ftp X *f ii ^ 1 CU-!f*LSiI»«ft 

50 U-^7 , 6LcDft^^Pt±iDXM* ! (%l'DF , 3gi5{cffi«LTt/^OT', ft It ffi 9 « « » ft 
l»ft»i.ofiSto*)giSSft«. ^^f^^^-r>5 j& 5 <fc ? EXi/f-i' l 0 9 
£ & ®j £ T . ?§ it H SI igc *•« Kfr^^-5-T> 5 » -5 <fc ? ftp X *f «i ^ 1 <D ft fc M 

[ 0 0 8 9 ] 

^ L T , YiXf--^ 1 1 1 * & W} 2 -£ T , U — tf)tL3B«-r<*±0«JBf^^7-f>5* 10 
il*t5<t5K:L, ±8Bfc^«»«:LT}S»«iafi«*W»f ; 5 J S7i'>5k:»3«t3teiPX 
Wtft l ortgStJg^t§„ ctifciatJilTcfclcfctK T e> JW fc & #J $r ^ £ 5 -f > fc: 

»oTinXW«%l©F«38|5k:}SlBliaa«ia*}BJ5E-rS (S 1 2 3) o * , Il^lftLP 
[ 0 0 9 0 ] 

? IT, ftp I *f ii 4^ l ^0 Kf ^ ^ 7 Y > 5 £ ?G o T ft tf 5 ci tti 0, ftp X *f Si 1% l * 
^Wf-rs (s i 25) . cntctt?. nnjitiisisj/'jn^f yrt^its. 

[ 0 0 9 1 ] 

. -^-L T , -x «x f -i'' i o 9 * Yf 7 r - ^ l l-i- * II J # 3-: i ; iM P 

*«(ffS50 5ici&5T8!|S'*T^S. ctucjclK '(00 x. * 5 -y » "« 

tt , ® #r * ft Si %^0lTf £7^y 5tfp^ i5tctal»ii 1 ©rt 

WteJ&jSLTi^So iDlStiO^ftSSSrtjEfSfrcg^A^Si:, ftn X *f Si #i 2: J± 

iW^S6*tiijot«fita<:tib?T-ta„ .tor, asia^fi^tLT^iifs? 
-< > 5 ic ta o t sp x m m m i «• »j 3 c t i t> » jt«w^?ft*Tini»*i4ii zwrn? 

[ 0 0 9 2 ] 

s * iiitins, ftp x *f * fin i ic % =? © u * m c s ■& s a ft t* ftp x *r & % 30 

<fc o T » -»<;U^U--!f7l£Lf±SPXJt*«Jl*afflb» iai5t»ai©Sl3T'li^;l/Xb 

£ S It 5 d t It & V» 0 
[ 0 0 9 3 ] 

t< ± IK m l fc <t a ic m 1 e»j k «t n t* , ftp x *t $sj 1 ©ii3t«Kfg7-f ys*^ 
t, huJLttmva i # #j * if ^ & -7 x ^ <d a y ^ tc w ^ ^ ^ > a* s n 

i'T'tS. gfStCtiMii-yA^BgjnTV^IlDlW^^I^, EE^Ig^^x^-^igll^ 40 

fESt<£ftS«ft ( #J -y JEtt^/WX^-yy. Ig^oaigf) 

[ 0 0 9 4 ] 

$fc. g| 1 m ic «k n tf , tolJttil Oll3Cftlrf^7-l'>5(igfffl!LS^OT*, 
9l»r : ?S^-l'>5<DlB ( c <D H f± . ®J x. If ¥ « ft >7 x /n CD i§ -g- , 

l±oHB?fe5. ) * /h s < ■*? s „ cn^cJ:'^^ -soinisiiaii>5ff8?n? 

51 d d p <D Ifc it * , Sp D p©tltt^^]JiJ-tJ5C ttft'tS. 

[ 0 0 9 5 ] 50 
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[ 0 0 9 6 ] 

-fftLOlfMftE P*£*-«R©gtt©£ia#«*r : FS7-r>'5fc:}a3«k3f«:LT* 

©T|-ffittittS[W*#<*SOT» '> ft 3 -y h £ T ; ^ £ v > 5 £ fp v o ^ ^ -y ? 
ffl«**«t«c i*<T?f 8„ edicts l 00 T* ti * 5 v # m & * %) ^ W l£ T- # 3 
© ~v - igxj*ftftiioinxxt! — K*iRi±^-&Siifc^T?*a < , s ft> a <y h b? m $ 

Sn«^7 7^73K«; Ht«if£7'f>5tieoftSfiittJ1.03SilRlta6$!3itf4^0 

mn'&icmwr a w -e t>Mm-e& s . 

[ 0 0 9 7 ] 

[12 1] 

-f iaig!3 o 0©Miiit'fe^ o u-f ipiSI3 o o<Di«ll©3%> 02 

1 titS 1 Wk:«SU--tfioX(KB2 0 0©«jSgj|SfcH-gSRfc:-ov'T«:ll-?&-3* 

[ 0 0 9 8 ] 

P-ifinX^M 3- 0 -O^-tt-i- m Hfll© 9 0 * HSMEs fll US 0- 3 tflgtt -6 tit 1^ ft ^„ 0 
!4Xf-->'2 1 3 £ <fc t) , if 1 0 7 © X - Y fffl tfiDl»ft»1 Of^Slfll^lfii: L 

Oli)t?:tg*tWt 9 0° [hI 35 £ -£ & P gf> £ "f 3 „ 
[ 0 0 9 9 ] 

**ffi7EIR©S2 0Jfc:«3U-1finX#ffifcO^TBiBJ!-rS„ $2«(Cfe^Tti2 4 
tit^ 1 iOl^aoXfyT'S 1 0 li>5Xf 7^S 1 1 5 <D Wi ft % T 

5 o fg 2 #J fc H: 9 0 ° @ $5 111 05 g|5 2 0 3 # 1$ £ ft T ft C> T , ^OXt7 7S 1 1 7 

[0100] 

x y 7 s i i 5 fg, x-r-y^s i i 9<oiffiiffbn«o ccfeoKfffci!), m 

2 #1 fc: *5 T t> ^ 1 #J i: IB] Site Jia X *f ft t£) 1 B12 5{c^-r.J;dtcAPX$n^ 0 ^ <Q f& , 
X t — is M W SB 1 1 5 # 6 14 X t- — V 2 1 3^90° f£ lei $i £ 3 f&J §P * T & „ C © 0 
ffi X -t" — V 2 1 3 <D@KIC<fc OIlBlWti 1 liX- Y¥lKJs^T 9 0 ° Is] $s "T 3 „ C ft 
t<t»3, 13 1 CitJ:^^ •TTfc»Ka«JBj«XS3b<»7Lfc^!J»r : PS7-i'>5i:3SS 
it5ft«?S7^>tSoT 1 P3 fii ft E POfifiUSri^fc-tirse: i: T- # S „ 

[0101] 

^LT, X-r-y^S l l 9 tmmic, U-f )tL^iDl»f ft 1 t SWt 5 c t fc: i t) 

a m&lC Xf 77"S 1 2 5 i:^l«(cttiiDl«f i l 5:«iL, iDlJtti l 5:->'J 3 
V -y 7 ic ft »J 5 „ 
[0 1 0 2] 

JW ± HB BJf L tz. * It fi£ m T* t± , £ft?M^<£3#Milli$Jg^£O^Tl&BJ!Lfc 0 Lfr 
L ft e> , *IBWtt^)t?!HiRfcj:*i»aSi«*jgia-&-rK:, «P3<l7fc:&a-r«R<Dgtt 
^fttfinxttft^o^Bft^^^^^t^SJ;-?};:, flnXjtf*fo©rtl»*c!fc7fcj£*^*>-&T 

[0B<DffiJ£ft!KBJi] 
[0103] 

[ B i] *llffl7eilfc«au — iflrax^jiteioTU — ^iqxi^oirax*f*»o¥ffiHT 
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i5o 

[0 2] El 1 ta?f taIJt**OII-IH9fci&oftlfffia , Pi5 5. 

[03] ^mmmmicm § u-trani^&fcfcs u-ifiDX»<Da[ix2t*»©¥ffiBn?& 
[04] H3 t^ttaissftoiv-ivatjs^ftffiffiH-efes. 

[05] H3»c^-rjtaX»««[|©V-VJifc»ofc»f®BlTfe*o 

o 

[07]* * fig JgHBfc«SU--tfiiPX^ffitei3Jta«^5ftfii:^^y^©^:#Si:oH« 
[08] *Hfifcjgfiic«3u-tfiQi73j£©gi i x8te*ittainx*f*«ioWffiBn?*s 

o 

[0i o] — ifiax*j*ojB3XSfcfeW-*inx»**flD»fffiHT* 

[0 1 1] — ifftnX^ffiO^XgfcfcttSftJXWfctoOWffiBITfc 

[0i 2] *iifit^ffifc«su — if<inx^rffifc:j:»3ftj»f«nfe'>'j3>^x/N© — ffifc^ 
[-0 1 3 ] *H fifc-JB-Jg-fc- & U- -+f hn s.-h m fc ts -5 U — +f © jj£ ft u i/ m W. © rt- 

[01 4] m *sd % <d & x is - if it * m m ■? %> c t ic & & gp k * * * # jb *£ £ 
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